THE field of urology has been so well covered by this Section during the past six years that I have found it difficult to select a subject for my address. However, as this Section aims at a closer intercommunication between the physician and the surgeon, I have decided to try to unravel certain mysteries of urological interest dependent upon the anatomical relationships within the neighbourhood of the urinary passages.
THE field of urology has been so well covered by this Section during the past six years that I have found it difficult to select a subject for my address. However, as this Section aims at a closer intercommunication between the physician and the surgeon, I have decided to try to unravel certain mysteries of urological interest dependent upon the anatomical relationships within the neighbourhood of the urinary passages.
Urinary infections have been already fully discussed; but mainly as regards the effects of the infective bacteria on the normal urinary passages, to the exclusion of those adventitious causes of infection which are commonly described as playing so obvious a part as to be hardly worthy of investigation. This attitude presumes that there are cases in which no pre-existing abnormality of the urinary tract is to be found prior to the onset of the infective process. The question I wish to raise is whether infections ever persist in a normal urinary tract, and whether we are correct in assuming, in the absence of obvious lesions of the tract, that some external cause is not present.
Investigators of this subject tell us that in certain acute, generalized, infective processes bacteria are found in the urine; examples quoted are the presence of streptococci in acute endocarditis, of typhoid bacilli in enteric fever, and of tubercle bacilli in acute miliary tuberculosis. The presumption is that these bacteria filter through the kidney without giving rise to clinical lesions; indeed, such are seldom demonstrable, and the bacteria usually disappear from the urine on the recovery of the patient. No doubt other bacteria, such as the Bacillus coli communis, in infective processes of the alimentary tract, reach the urinary passages. Sometimes the infection persists with the production of characteristic lesions. I will record a case of this kind associated with typhoid fever.
The patient was a cookshop-keeper who, some nineteen years before, suffered frolml enteric fever; in the interval members of her family had had the disease without her becoming suspect. Nine months before I saw her she developed renal symptoms, and it was only during the investigation of her urine that the typhoid bacilli were found to be still present. A pyelograph demonstrated the presence of a considerable hydronephrosis, the drainage of which and the removal of a tiny stone, probably of secondary origin, led to the permanent disappearance of the bacilli from the urine. This woman was a carrier," and her case has always remained in my mind as illustrating a possible explanation of the persistent or recurrent infections of the renaI pelvis, namely, the existence of a gross pathological change in that structure.
JA-U I [October 28, 1926 . Ball: Some Anatomical Factors in Urinary Infections Theories based on animal experiments frequently lead to misunderstanding of the condition of affairs when applied to human beings; recent experimental evidence, [1] and [2] , however, does indicate that the introduction of bacteria into the bloodstream is not likely to produce a pyelitis unless the kidney is in some way damaged; but if there is congestion of the renal tissues then an infective lesion is likely to ensue. It has been suggested that distension of the renal pelvis may so obstruct the renal vein as to produce such an effect. This indicates the desirability of investigating for the presence of some obstructive lesion of the ureter likely to cause this type of injury to the renal tissues.
Next, let us inquire why it is that the bacterial flora of the intestine are so commonly found in urinary infections, when it is seldom that we can demonstrate lesions in the alimentary tract likely to cause such a condition. Chronic constipation an(d diarrhcea, it is true, are frequently found in patients suffering from urinary infections, but by no means constantlv: in 100 cases of acute, chronic and recurrent pyelitis the bowels acted naturally in no less than thirty-five; in this series there were only two cases in which a definite bowel lesion was recognized, one patient suffering from piles and the other from appendicitis. It is, to my mind, a poor argument to say that because a patient is constipated or has diarrhcea such is the source of his renal irnfection. However, we have to be content with this as the only evidence of bowel disturbance in the majority of cases. If the bowel is the source of infection, we ought to find urinary lesions in those known to be subjects of some intestinal abnormality; this, as I will show, does not frequently occur. Be this as it may, the character of the bacteria found in urinary infections impels us to believe that the intestine is the only possible site from which the infection cani come in the great majority of cases.
As part of a generalized infection, sometimes with involvement of other structures such as the gall-bladder, it is easy to understand that intestinal bacteria should reach the kidney and produce transient lesions; but it is much more difficult to account for chronic infections, which often start without an acute onset, especially when we consider the relatively infrequent occurrence of similar lesions resulting from such recognized infections as typhoid fever. In addition, infections of the kidney due to micro-organisms such as the staphylococcus, derived, shall we say, from a furuncle, usually produce an embolic lesion in the renal cortex. Why is there so little evidence *of similar foci associated with the colon bacillus group? It is true that in some cases minute abscesses are found in the renal cortex, but the usual lesions are in the mucosa and submucosa of the renal pelvis. If we agree that these infections are ha,matogenous, the only explanation is that transient foci of infection in the cortex have preceded the pelvic lesions. The explanation, surely, would be more acceptable if it were possible to demonstrate the presence of some obstruction lower down in the uriniary tract, espeeially if that were likely to cause congestion which would render the kidney a suitable ground for infection by bacteria filtered through it from time to time. The persistence of such all infection would be aided by the retention of infected uritne in the renal pelvis causing constant re-infection; in other words, the absence of such an obstruction does not explain the failure of the drainage of the renal pelvis sufficiently to permit the infection to clear up.
I have investigated a large series of cases in order to try to define the existence of predisposing factors, more especially those having an external anatomical relationship to the urinary tract.
In the first place let me show you a record of 200 consecutive bacteriological investigations of infective processes occurring in the urinary passages.
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(1) Those associated with the conditions likely to cauise obstruction in the urinary passages:- It is seen that in about 63 per cent. of these cases the urinary passages showed some pre-existing abnormality, and in a large nurmber the records indicate that it had produced dilatation of the urinary passages above the site of the lesion. This supports the belief that dilatation of the urinary passages is largely responsible for the incidence of the infective process, whether it be by providing a suitable field for bacteria to live in, or by lowering the resistance of the kidney to infection. It is reasonable to suppose that under these circumstances the tissues of the kidney may become so altered as to permit of the transmission of bacteria which circulate in the blood-stream. The sites of origin of the bacteria suggested by various observers are numerous, but in the majority of cases it is natural to presume that they are transmitted from the intestinal tract; in this series in 136 a pure culture of the coliform bacillus was obtained; twenty-six contained coliform bacilli associated with streptococci and staphylococci; twenty-two gave a pure culture of staphylococci; nine gave a pure culture of streptococci, and six a mixture of streptococci and staphylococci. The streptococci present were mostly of the faecal type.
The second largest group is that in which, after complete investigation, no predisposing factor was discovered which could be held to be responsible for the pyelitis, pyelonephritis, cystitis, or nephritis. When the largest group of infections is associated with some lesion likely to produce obstruction, it is only natural that one should explore for some similar lesion in the remainder, especially in the cases of unilateral infection which form a large proportion.
However, it is not my intention to enter more deeply into a discussion in this direction, excel)t in so far as it concerns the subject of my investigation. Most of us assume that the bacterial transmission is made via the blood-stream from the bowel; but I would submit that too seldom do we attribute the infective processes to a direct contact between the two tracts. These are the premises on which I have carried out this investigation, for the incompleteness of which I apologize. I have assumed a patient suffering from an infection of the urinary tract who has been submitted to the ordinary and elaborate technical methods of investigation, and will try to demonstrate that in the absence of a lesion within the tract, there may exist a causative factor outside it, capable of inducing an infection by contact and even of producing an obstructive lesion. I have also investigated the records of a large number of patients suffering from known pathological conditions of the alimentary tract, and have tried to obtain some idea as to how frequently urinary infections occur in association with them. This linle of investigation was borne in upon me by the recognition that the diagnosis of pyelitis is often made in a very loose fashion, without investigations which are necessary to define the presence of some associated factor.
Pyelography has so helped us to elucidate some problems associated with infections that in cases of difficulty it ought to form part of our systematic investigation. In illustration of this, let me mention three cases seen during the last year. Case I.-A man who, for six years, had been suffering from attacks of renal colic, suggestive of the presence of a calculus. Owing to the negative evidence of radiography and on the grounds that his urine contained pus and was infected with Bacillus coli conmtmunis, he was treated for pyelitis on the original and miiany recurrent occasions. A pyelography at the end of this period demonstrated the presence of a hydronephrosis typical of that produced by a calculus, which was subsequently proven to be present.
Case TI.-A woman who had been treated for chronic pyelitis for four years, until she suddenly developed an acute exacerbation which led to a more comiplete investigation of her case. Her chronic ailment was proved by pyelography to be dependent on the presence of a large distension of the renal pelvis associated with an abnormal renal vessel, which passed across a constriction at the uretero-pelvic junction.
Case III.-A man, thought to be the subject of pyelitis and treated as such for a period of over two years. It is true that during the later months he developed a swelling in hiis abdomen, which threw some doubt on the diagnosis, but he was still treated for his infection, chiefly by vaccine therapy. X-ray pictures, however, showed that there was a large tumour present, which the pyelogram demonstrated to have so twisted his kidney that the ureter came to lie over the surface of it and was thus obstructed.
Each of these patients, previously treated without benefit, was suffering from an obstructive lesion which, though not demonstrable by the ordinary methods of investigation, was readily recognized by a pyelographic examination. Since the introduction of pyelographic examinations this variety of case is recognized more and more frequently and surgeons are less and less inclined to be satisfied with the diagnosis of pyelitis, pyelonephritis or cystitis, as a primary condition. Still, there are many cases in which we are driven to such unsatisfactory diagnoses. And often we cannot diminish their number by checking our findings by operative or postmortem examinations. However, there are other lesions outside the urinary tract which may produce similar conditions, as I shall now proceed to show.
The frequency with which alimentary bacteria are found in urinary infections suggests investigation of the intestine. To this end I have collected a large number of cases in which urinary symptoms and infective lesions were dependent upon al anatomical relationship between the bowel and the urinary tract, although such a connexion had not been suspected prior to the recognition of the actual lesion.
APPENDIX CASES.
I have investigated 200 cases of appendicitis, proven by operation, in which records of urinary symptoms and the condition of the urine have been made. It will be seen that all varieties of appendicitis are included:- In investigating 5,000 cases of appendicitis, Gladstone and Wakeley [3] place the appendix in 69 per cent. in the retroceecal position, and in 27 per cent. as lhanging over the brim of the pelvis, so that in the majoritv of cases of appendicitis it is reasonable to suppose that some part of the urinary tract must come into very close contact with the inflammatory process. The lesions of the appendix, varying from catarrhal, acute inflammatory, gangrenous lesions to perforation with abscess formation, &c., are not equally liable to involve the surrounding tissues; but in acute stages, especially those of gangrene and abscess formation, we should expect that infection would, from time to time, involve the ureter or renal pelvis, even though the peritoneum separates them, and still more so when the appendix lies behind the caecum uncovered by peritoneum.
Even in chronic cases, in which the appendix so commonly becomiies bound down to the posterior abdominal wall, in the neighbourhood of the ureter, it might be anticipated that the structure would often become involved, and adhesions might lead to dilatations of the renal pelvis, thus affording a site for infection with the Bacillus coli. Even in the absence of actual contact of the appendix with tlle ureter, a peri-ureteritis must exist fairly frequently and this might lead to subsequent changes in the ureter. Large pelvic and perinephritic abscesses would appear to form potential sources of infection of the renal pelvis, ureter or bladder. Even if we exclude direct contact with the urinary tract, would not an acute or chronic infective lesion of this character produce an excellent focus for origin of a hematogenous transmission to the urinary tract ? But what do we find ? In only 29 of the 200 cases were urinary symptoms present at all, and in only 12 of these (6 per cent.) was a bacterial infection or a urinary lesion present. It is interesting that in each of the twelve cases in which urinary infection was present, the urinary symptoms, which had in each instance run a chronic or recurrent course, so overmasked the disease of the appendix as to lead to a diagnosis of primary urinary disease. Such is not the usual sequence of events, for appendicitis is frequently diagnosed when a lesion of renal origin is really present. But in these twelve cases some part of the urinary tract was implicated as a result of chronic appendicitis, although the relationship was not discovered, in some cases, until an acute attack supervened. This naturally leads us to wonder whether a chronic appendicitis may not be often responsible for many cases of right-sided infection of the urinary tract. Let me illustrate rather in detail what has occurred, for the cases are instructive.
The urinary symptoms most commonly complained of amongst these twenty-nine cases are increased frequency of micturition and painful micturition. Increased frequency was the only symptom mentioned by two patients, and was so prominent that it nearly led to a wrong diagnosis. However, there was no evidence of a urinary lesion, and physical examination pointed to disease of the appendix. In twelve other cases in which these symptoms were prominent, a chronic lesion of the appendix was found six times, an acutely inflamed appendix twice, a pyocele twice, and a pelvic abscess once. The appendix was adherent to the right side of the pelvis in five of the chronic cases and apparently had no relation to the urinary passages in the sixth. In the acute cases the appendix was placed retrocLecally; the abscess was in the pelvis; and the pyoceles had no relation at all, being wrapped up in inflamed omentum. The symptom of increased frequency of micturition completely disappeared with the removal of the appendices. It is thus seen that this symptom was most frequently associated with a pelvic-placed appendix, which can no doubt be explained by the pain induced with a distended bladder in the neighbourhood of an area of localized peritonitis. In eleven of these fourteen cases, neither pus nor bacteria were found in the urine; in the remainder both were present. In one case, in which the appendix was lying over the brim of .289 the pelvis, although neither pus nor bacteria were found, a painful, swollen right kidney could be felt. Among the chronic cases with recurrent attacks, this symptom was a prominent feature of each attack.
Painful micturition, apart from or accompanying increased frequency, was the next most prevalent symptom and appeared either before, during, or after the act of micturition. The pain was situated either in the hypogastric region or along the course of the urethra. Pus and bacteria were found in two cases. Pain referred to the end of the penis was associated with an acutely inflamed appendix in the retroceecal position on one occasion and simulated renal colic very closely. Pyuria was present in one case in which no urinary symptoms were present and was discovered accidentally during a routine examination. Hlamaturia did not occur in this particular group, but most of us are familiar with it. The degree of hoematuria is variable; it may be so small as to be only demonstrable on microscopic examination, or so severe as to cause a secondary antemia. The source of this haematuria is doubtful; it may come from one or two sources; either from the site of attachment of the appendix to the urinary tract, or from the submucosal tissues of the renal pelvis. Urinary infections or the involvement of the urinary tract in appendicular disease is thus seen to occur, but not so frequently as symptoms would suggest.
The cases which I have been reviewing are taken from consecutive admissions to hospital. I will now record some cases of appendicitis which I have met with, and which appear to have specially instructive interest. In each instance in this group the urinary symptoms were the prominent features, and in none was the appendix considered as a possible cause for these symptoms until an unexpected event occurred which led to the recognition of the actual conditions. Case I.-A doctor, aged 54, was seized wvith an acute attack of cystitis, severe in character, associated with great pain on micturition, which was frequent, and was accompanied by considerable hbmaturia of several days' duration. The attack ran the usual course of the so-called " coli cystitis "; the patient made a complete recovery after a few weeks, except that the bacilluria persisted. Some nine muonths later he felt a pain in his hypogastrium which he took to be another attack of cystitis, especially as he was on one occasion seized with such severe pain on micturition as to cause him to collapse. However, there was no recurrence of the hematuria or the increased frequency of micturition; the pain settled in the right iliac fossa on the next day and it was clear that the patient was suffering from appendicitis, which was confirmed by the fact that he had a painful swelling on the right side of his pelvis which could be felt by the rectum. The urine still contained the Bacillus coli commnunis, but there was no pyuria or hiematuria. An exploratory laparotomy was performed and a small piece of intestine adherent to the posterior aspect of the bladder was discovered, covering ani acutely inflamed appendix, which could only be freed with difficulty from the posterior wall of the bladder. In doing this an apical perforation was discovered which was only closed by the bladder wall. The urine almost immiiediately becaniie free froni bacteria and remained so; neither has there been a recurrence of urinary symptonms after a period of many years.
That the original attack of cystitis was secondary to appendicitis appears to be proved, for although he had no further attack of cystitis, the bacilluria which had persisted for a period of nine months disappeared with the removal of the appendix. This must be regarded as a case of direct infection through the bladder wall. I have met with four other cases of a similar character, in which bladder symptoms were so prominent as to mask any symptoms which might lhave been recognized as of appendicular origin.
Cases II & III.-The patients were small girls, about 12 years of age, who had been repeatedly treated in hospital for recurrent attacks of cystitis with a colon bacillus infection. In the intervals the urine completely cleared up and the patients became free from symptoms. Eventually, both developed typical attacks of pelvic appendicitis. Pus was found at the apex 290 PROCEEDINGS OF THE ROYAI, SOCIETY OF MEDICINE &ectiun of Uroluyy 7 of the appendix of one, and a gangrenous appendix was'present in the other. In each instance this structure was firmly adherent to the wall of the bladder. Coincident with the removal of the appendix the attacks of cystitis ceased and did not recur.
CaseIV.-Patient, a man whohad been treated for many months with bladder irrigations forchronic cystitis, for which no obvious cause could be discovered. The mucosa of the base and the posterior bladder wall was swollen and oedematous, involving both ureteric orifices, and there was considerable pyuria. Eventually, an acute attack of appendicitis developed, the appendix being found firmly adherent to the back of the bladder in a gangrenous condition, covered over by a mass of inflamed omentum. Subsequent to its removal the cystitis cleared up rapidly.
Case V.-In this case the diagnosis was not so difficult, although in its attachments it was similar to the other cases; a cystoseopic examination demonstrated a small foecal fistula, high up on the bladder wall, through which minute faecal particles were observed to pass.
The inference to be drawn from these cases, in each of wlhich there was more than one attack of cystitis, must be that the appendix was the factor responsible for the infection, and it is very clearly demonstrated that the local attachment of a part of the intestine to the urinary tract may be a cause of chronic persistent or recurrent infection, presumably by direct transmission.
In about 30 per cent. of all cases of appendicitis the appendix hangs over the pelvic brim, and thus must frequently lie near the pelvic portion of the ureter or the b)ladder wall. Amongst these cases it has not involved these structures in the primary acute phases of appendicitis, which is not surprising, for in these days appendicitis is usually recognized at an early stage, and the offending organ is removed before any serious adhesion to surrounding structures can take place. Still, late diagnoses are not uncommon. It is remarkable, therefore, that we do not see more cases of urinary infection associated with this condition. However, the resistance of the peritoneum and the bladder wall to ths transmission of infection is very considerable, a fact wyell illustrated in this series, for only once in a collection of thirty-four abscesses did an infection of the urinary tract take lplace.
I now turn to the abdominal ureter and the renal l)elvis. I must admit that I cannot remember having seen the ureter exposed during the removal of an appendix; nor have I seen any complication which suggested that the ureter had been damaged. The following case, however, does illustrate the point that the ureter may become involved in this disease.
A woman, aged 46, six weeks before I saw her, had an attack of diarrhoea and vomiting, associated with hbmaturia and markedly increased frequency of micturition. She had tenderness in the left iliac fossa and in the right post-renal angle. The urine obviously contained blood. She had apparently been bleeding for a considerable time, as her red blood-cells were diminished to 2,960,000 per c.mm., and the hbemoglobin content was 52 per cent.; the white blood-cells were 9,600 per c.mm. The urine was sterile. X-ray evidence was negative. By eystoscopic examination the blood was seen to be coining from the right ureteric orifice. A pyelographic examination demonstrated a considerable distension of the renal pelvis, suggestingthe presence of a kink of the uretero-pelvic junction. The bleeding became so severe that an exploration of the kidney was made. It was found to be considerably enlarged, fromn a distension of the renal pelvis. The upper portion of the ureter for a short distance along its course was also dilated, but at the lower limit of this dilatation no cause could be discovered, nor was there any definite constriction. I could see no alternative on the evidence that was before me but to remove the kidney, largely on account of the woman's condition. It was, indeed, disturbing on opening the kidney to find no abnormality which would account for the hmelliaturia or the dilatation of the pelvis. The pelvic mucosa, however, did show a large number of translucent vesicles on its surface, which, on microscopic section, proved to be aedematous patches surmounting an area of submucous hemnorrhage; the kidney tissue itself appeared normal.
It was still more disconcerting to find subsequently that the haematuria persisted. I should add that at no time was there any pus or evidence of bacterial infection in the urine. The ,'91 patient was sent to a convalescent home and I did not hear any mllore of her for three months, when she returned with a typical attack of appendicitis, the urine still containing blood and now for the first time heavily infected with Bacillus coli comitmunis. A gangrenous appendix was removed from an abscess cavity which was lying behind the cecum and the wound was drained. The hwimaturia and the infection disappeared incidentally with the remooval of the appendix and the patient made a complete recovery.
On looking back it is obvious that the original sylnptoms wvere of intestinal origin. However, the reference of the pain to the post-renal angle, thie l)romninence of the haematuria, and the pyelographic demonstration of a hydronephrosis were sufficient evidence to prevent the diagnosis of appendicitis being made. Thle removal of the kidney was carried out as an emergency operation, and altlhough it was an unnecessary removal, interesting facts were discovered. The extravasated blood in the submucosal tissues of the renal pelvis in connexion with the hydronephrosis is interesting, as it was present in the absence of infection. Another point which this case demonstrates is that the infection may come from direct attachment of the intestinal tract to the ureter. This may be regarded as a case of some importance in explaining the view above propounded, for it demonstrates dilatation of the renal pelvis and other changes without the presence of infection, resulting probably from a long-standing adhesion of the appendix. On five other occasions I have met with cases previously diagnosed and treated as pyelitis which were dependent on inflammations of the appendix. In three, acute appendicitis supervened, and in two, a chronic inflammation. In each instance the appendix was lying in the retrocaecal position, presumably involving eitlher the ureter or the renal pelvis, quite certainly the latter structure in two of the cases. In one, a bacilluria persisted after reimoval of the appendix, but in the remainder, both the symptoms and the evidence oi infection completely cleared up. It is unnecessary to quote all these cases, but the one in which the infection remained has another bearing.
A girl, aged 24, who at intervals during a period of three years, had been in hospital for extended periods with symptomns of cystitis and infection of the urinary tract. The urine on each occasion contained pus and Bacillus coli communis. The cystoscopic evidence and ureteric catheterization had always shown that it was a unilateral infection originating in the right kidney. Radiographic and pyelographic examinations gave negative evidence. It was difficult to obtain a pyelogram satisfactorily, for the pelvic wall was apparently rigid and would not distend at all; although it gave her no pain the opaque mllaterial always ran back along the side of the catheter. On each occasion that she caine to hospital, diuretic treatment and attention to the bowel relieved her, so that during an interval of nine months preceding her last admission she had had no symptoms. She always exhibited marked evidence of intestinal stasis. During her last attack her condition did not respond to treatment and for the first time she developed a pain in the right renal region. After giving her a barium meal which showed that her alimentary tract was normal, I explored the abdomen, and discovered a very highly placed cecuiml with its lower pole lying above the lower pole of a small kidney.
The appendix was adherent to the cecum along its posterior wall and had obviously been in trouble. It was also in very cldse relationship and attached by loose adhesions to the front of the kidney. On exploring the abdomen further, I found that she had a tremendous hypertrophy of a very long loop of pelvic colon, which was no doubt responsible for the intestinal stasis. After removal of the appendix, the pyuria which had persisted up to this moment immediately subsided, but the infection still remained, as also did the pain in the right kidney, which only disappeared with the subsequent removal of the kidney which was infected. This is not so clear a case of involvement of the urinary tract in an intestinal lesion as the others, but the close connexion between an abnormally highly placed cacum and the kidney is very suggestive in a case of right-sided unilateral pyelitis. It will be observed that constipation was severe, and for this there was a definite cause. It may be that the appendix did play a part in the production of the pyelitis, but here is an excellent example of an abnormality of the intestinal tract which might form the primary focus for a haematogenous renal infection.
The possibility of a combination of use of pyelograms, opaque catheters and ,cystographies, with barium meals and enemata, as a useful method of diagnosis is suggested by these records, for if the appendix should fill with opaque material, its close relationship to the structures of the urinary tract might be demonstrated, especially if advantage is taken of making stereoscopic pictures; but it would be difficult to separate the shadows owing to the opacity of the bariumi. This was a new idea to me and only one opportunity has presented itself for a trial. This is the case of a woman, aged 68, who was complaining of pain in the lhypogastriulml and an hourly frequency of m-iicturition both day and night. She stated that during the past five or six years she had had several similar attacks and that the pain frequently radiated down her right leg and through to her back. On investigation I was unable to find any cause for her symptoms at all. Investigations of the urine, cystoscopic and radiographic examinations were negative, with the exception that at one point in her bladder there was a small area of mucous membrane which did suggest the presence of some inflammatory lesion. The combination of a bismuth meal and a cystography was tried. The meal showed that she had a long appendix hanging over the brimii of the pelvis, but although it ran down towards the bladder there was a distance of about 1 in. which separated it fromll the bladder shadow. However, I did explore the abdomen and found the appendix firmly adherent to a dense white scar in the sulcus between the bladder and the uterus, but it had no definite attachment to the bladder. However, the removal of the appendix led to the disappearance of the frequency of micturition, so that when she was discharged fromii hospital she could hold her water for five hours and has conitinued to do so,-a L)eriod of comfort which she has not experienced for mnany years.
Although this radiographic examination was not convincing, the result obtained suggests that it is worthy of trial.
This relationship has been recorded by Tormey [4], in a case of appendicitis associated with haematuria, in which the appendix was adherent to the ureter. Ashurst and Woodson [5] record a case in which the diagnosis of a ureteric calculus was made owing to haematuria and pain; they emphasize the difficulty which may arise in diagnosing appendicitis in the presence of hsematuria; in their case a gangrenous appendix was found. Lincoln [6] records three cases of right-sided pyelitis, which suggested appendicitis, but which were correctly diagnosed as pyelitis by the presence -of pus in the water. He also records four cases of appendicitis and pyelitis co-existing, an acutely inflamed appendix in each case being found in the retrocaecal position. In one the pyelitis cleared up quickly. In the rest, the pus remained for some time, but eventually disappeared. The diagnosis of appendicitis seems to have been easily made in these cases, in contradistinction to those described above, in which the symptoms of pyelitis or cystitis preceded for a considerable period any definite evidence of an appendicular origin. Personally, I have not met a case of a rupture of an appendix abscess into the urinary passages beyond the fistulous tract already mentioned, but Roux has reported a case in which an abscess burst into the renal pelvis, and Chrelitzer has described another in which he suspected, but did not prove, that rupture had taken place into the ureter.
INTESTINAL FISTULA .
Intestinal fistule may be produced in connexion with other structures than the appendix. In the early stages these may be very small and difficult to define. The passage of wind and fecal material per urethram is usually the first evidence. There must, however, be a premonitory stage during which the infection may occur, and even when the fistula has formed it may not remain continuously open, so that in the intervals there is no indication of its existence beyond an infection of the urinary 2?93 tract. These fistulte most frequently arise in cases of diverticulitis of the pelvic colon. Sometimes, however. their origin is unconnected with this condition. A woman, aged 35, came under my care and said that she had been operated upon some sixteen years before for a ruptured ectopic gestation. This operation was followed by a pelvic suppuration, which wa;s drained per vaginam as well as through the abdominal cavity. Six years before I saw her, she began to show evidence of cystitis. The urine was heavily infected Nvith Bacillus coli commaunis and with a considerable ainount of pus. A few months before I saw her she had the suspicion that she was passing wind by her vagina and it was thought that she might have a recto-vaginal fistula, but this could not be found. A cystoscopic examination demonstrated that just above the right ureteric orifice was a small papillary projection, in the centre of which was a small depression, through which a catheter could be passed. The bladder wall showed evidence of a gross cystitis. On removal of the catheter a, tiny bead of fmecal material was seen to enter the bladder. The abdomen was opened and the fistulous tract was discovered with great difficulty, for it was buried amongst adhesions and enveloped by a small piece of intestine. It was a coinniunication between the sigmoid and the bladder which was adherent to this structure on the right side. After the separation of the tract, which would only admit a very fine probe, the opening in the intestinal wall was easily closed, but that in the bladder, owing to the dense scar tissue, was extremely difficult to deal with. The wound was made to heal satisfactorily and withini a very short period of time the bladder becamne free from infection, and so remained for at least three years.
Simple fistulae of such1 a nature being uncommon are unlikely to cause many cases of infection of the urinary tract; but before leaving the question of urinary infection attributable to direct contact with the bowel, the influence of diverticulitis and colonic neoplasm must be mentioned. These conditions usually bring about infection by direct implication of the urinary passages in their disease processes. Diverticulitis. inight conceivably behave in much the same way as the appendix, but experienice does not bear this out. A fistula is the common lesion for which this condition is responsible. Telling and Gruner [71 relate that in a series of 280 cases of intestinal diverticula adhesions between the sigmoid colon and the bladder were found in 33 cases (12 per cent.), either by direct contact or by the intervention of an abscess. cavity. The same observers are of opinion that lesions of this character more commonly result from diverticulitis than from the infiltration and perforation of growths, which is the other common cause of intestino-vesical fistulue. I have seen a case of diverticulitis which is an illustration of the early signs and symptoms.
A man of about 60 was; found to be suffering with a severe infection of the urinary tract, characterized by the symiiptoms and signs of cystitis and accompanied by rigors with a prolonged period of high fever. There was also evidence of pyelitis, causing severe pain in the left lumbar region. The patient stated that he frequently passed wind in his water, which was obvious when I saw him, but no fecal mnaterial had ev-er been observed. It was known that he had had a swelling in his left iliac fossa, running along the line of his pelvic colon, for about twelve years; this was considered to be the cause of marked constipation, which had increased during the preceding twelve months.
At the tiimie that I saw himl this swelling was excessively tender and the patient was very ill. A cystoscopic exainination failed to dem-lonstrate any fistulous opening. The urine withdrawn from the bladder was exceedingly foul, suggesting the presence of faeces in it. The bladder was cleansed quite easily, but was the seat of severe cystitis. Turbid urine was discharging from the left ureter, and the conclusion was arrived at that there was some communication between the bowel and the ureter. It was considered at that time that the patient would not stand an exploratory operation; he recovered froin the severer symptoms, however, and was sufficiently well some weeks later for a colostomy to be performed. By this time large quantities; of feces were being passed, and the surgeon who operated thought that the fistula must have perforated into the bladder, although he was unable to confirm this point.
I have seen, during the last two years, another such case in a man; the patient had originally suffered from a pericolic abscess which drained so well as eventually to allow ,!_94 of the performance of a colo-colostomy; but later on he noticed a little blood in his water, followed two weeks later by the passage of fiucal material. He continued to pass the faeces by the bladder and also the urine by his rectum.
Diverticulitis, by its early adhesion to the bladder, does give, rise to evidence of vesical irritability. If it were possible to recognize the condition at this stage, resection or some form of plastic operation might prevent the occurrence of the dreadful calamity of perforation; it is seldom, however, that patients are seen until the perforation has occurred, for the interval between possible involvement and perforation is so short as not to permit of the relief which might be obtained by colostomy or short-circuiting.
CARCINOMA OF THE COLON AND RECTUM. I have collected fifty cases of carcinoma of the large intestine, the majority of which were situated in the pelvic colon and rectum; this was not done so much from the point of view of demonstrating how often the growths involve the urinary organs as to find out how often infections occur as the result of acute and chronic in testinal obstruction.
In each of these fifty cases the functions of the urinary organs and the character of the urine are recorded. In three cases only was any urinary abnormality discovered, and it is interesting to note that in each there was some mechanical factor which could be held responsible for the infection of the uriniary tract. One of these was a rectal growth of such a size as to fill the pelvis completely, thereby causing difficulty of micturition although not producing a urinary infection. A second similar growth was responsible for a left-sided infected hydronephrosis, the ureter, as demonstrated at a post-mortem examlination being embedded in the growth. The third was a carcinoma of the pelvic colon, the first evidence of which was indicated by the passage of wind and faeces per urethram. None of these cases, although associated with ulcerative lesions and in)testinal obstruction, was responsible for a hbematogenous infection, although they might be expected to be productive of such. COLITIS 
CASES.
Colitis, whether of the simple or ulcerative variety, is frequently quoted as causing infections of the urinary passages, but this is not upheld by the facts. In 100 consecutive cases of pyelitis of vhich I have examined the records, colitis was not present in a single instance; in fact in none of this series was a definjite intestinal lesion recognized, whereas in fifty-eig4ht cases of colitis, thirty being of the ulcerative type, urinary lesions were only found in tlhree cases. In these each patient was suffering from ulcerative colitis; two of them ha(i definite evidence of pyelitis and were infected with Bacillus coli communis and Staphylococcus pycgenes aureus respectively; in the remaining cases there was no evidenice of a lesion of the tract beyond the presence of the colon bacillus in the urine. It cannot be said therefore, that this condition commonly predisposes to the production of urinary nfections.
I have, however, the permission of one of my colleagues to quote the case of a woman who suffered from colitis for a year, and then developed two attacks of pyelitis associated with a coliform bacillary infection. The ulceration of the intestine was severe and had led to a contraction of the pelvic colon which is being dealt with surgically. Also the case of a man who had been suffering from attacks of pyelitis extending over five months, but who remained free after attention to his bowel, which was the seat of a simnple colitis with an atonic condition of its musculature. The infection of the urine in this case was with a streptococcus which completely disappeared with the abatement of the symptoms.
SALPINGITIS.
The chronic infections of the Fallopian tubes are so closely allied in their characters to similar conditions of the intestinal tract that I have collected 116 cases in a consecutive series of lesions of these structures. As with appendicitis, symptoms referable to the bladder or other portions of the urinary tract occur with or without infection. The Thirty-one of these had increased frequency or a painful micturition, or both. This proportion is higher than in the cases of appendicitis, presumably owing to the relatively closer anatomical situation of the structures involved. The symptoms occurred almost equally in the acute and the chronic cases, eight in acute salpingitis and seven in acute pyosalpinx, fourteen in chronic salpingitis, and two in chronic pyosalpinx. In two of the cases of pyosalpinx difficulty of micturition was caused by the size of the tumour, which had lifted the bladder into the abdomen and itself filled the pelvic cavity. The frequency, however, with which lesions of the urinary tract are associated with these conditions corresponds almost exactly with that of the appendix, namely, in eight cases (6 * 2 per cent.). In all the cases the Bacillus coli communis or the Streptococcuts facalis was the offending micro-organism. Unfortunately, cystoscopic examinations were not made; it is thus not possible to give the exact nature of the lesions present. The records, howvever, are of sufficient interest to be related. Case I.-Aged 21. Suffering from pain in the right loin of three days' standing, ushered in with a rigor and the symptoms of increased frequency of micturition. The urine contained a considerable quantity of pus and was infected with Bacillus coli conullunis. This patient had been under observation for some timne with a right-sided salpingitis and a profuse vaginal discharge, Case II.-Aged 36. Complaining of a right-sided lumiibar pain, extending into the iliac fossa and accompanied by heematuria. The frequency of micturition was normal. Subsequently the pain in her kidney increased, as also did the frequency. She had been treated for a similar condition in the left kidney two years previously. The uterus was firmly fixed to the right side of the pelvis as the result of an old salpingitis. The urine contained pus and was infected with the Bacilluts coli connntinmis. Her symptoms were relieved by rest in bed ana diuretic treatm-ient, but she returned a year later with similar symptoms and an attack of haematuria. The patient, however, refused to be operated upon. Case 1II.-Aged 44. Complained of increased frequency of micturition and mild pain in the left loin. Pus and coliform bacilli were found in the urine, both of which disappeared on the removal of a left-sided pyosalpinx of the chronic type.
Case IV.-Aged 32. Admitted with difficulty of micturition, pain in the hypogastrium and right loin. This patient was found to be suffering from a right-sided pyosalpinx the size of a coco-nut. The urine contained a considerable quantity of pus and was infected with a coliform bacillus and the Streptococcius ficalis. The were found in the urine. The left tube was firmly adherent to the left latter wall of the pelvis and removed and was found to contain the same bacteria in its lumen. The bacilluria still persisted, but the symptoms were relieved. Case VII.-Aged 29. Came under observation with a double chronic pyosalpinx. There were no urinary symllptomns, but Bacillus coli commtunis was found in the purulent urine. No operation was performed and there is no record of the condition of the urine on her discharge from the hospital.
Case VIII.-Aged 44. Increased frequency of micturition was a prominent symptom during each of two attacks of acute salpingitis, especially on the occasion when she was relieved by the removal of a large left-sided pyosalpinx. The state of the urine, which had previously contained pu-s and Bacillus coli communis, conmpletely cleared up subsequent to the operation.
It is noteworthy that the symptoms for which the patients came under observation, with one exception, indicated the presence of a lesion of the urinary tract. These were relieved, with two exceptions, together with the infection, by the removal of the infected tube. In four of these cases the patients were undoubtedly the subjects of pyelitis, and it should be noted that the affected kidney corresponded to the side of the affected tube. In the absence of the close contact between the tube and the bladder in these cases, as was exhibited in the appendix cases, and in the absence of cystoscopic examination and ureteric catheterization, it may be a justifiable assumption that some of the other patients were the subjects of pyelitis. If this is assumed, infections of the urinary tract may have been in each instance due to obstructions of the ureter, brought about by the same mechanism as that associated with the pregnant uterus. Whether this be true or not this group does not illustrate the close contact exhibited by the other cases, although it might be expected to do so. In a manner similar to the other lesions described ruptures of a pyosalpinx into the bladder do from time to time occur, thereby producing an inflammatory diverticulum. I have met with this condition on two occasions, in one case wxith a simultaneous rupture of a pyosalpinx into the bladder and rectum, thereby producing a vesico-intestinal fistula.
CONCLUSIONS. Let me suimmarize the facts that appear to me to result from these investigations. The number of cases quoted is small and tends to exaggerate the importance of this question. It should not, therefore, be regarded as representing the actual frequency with which this kind of lesion is found. It is clear to my mind, however, that the adhesion and the anatomical proximity of the inflammatory lesions of the intestinal tract and the pelvic viscera are responsible for a higher percentage of cases of urinary infection than I, at least, was aware of. The association of urinary symptoms with intra-abdominal conditions is familiar to us all; but how frequently, when we are calledl upon to differentiate between, shall we say, an acute appendicitis and an acute pyelitis, do we rely upon the finding of pus and bacteria in the urine in casting our opinion in favour of the latter, wvithout questioning as to whether the apl)endix miay not be the causative factor after all.
In reviewing these cases it will be seen that in almost every instance it was the onset of an acute flare-up of an intestinal or pelvic lesion during the course of a chronic urinary infection that led to the discovery of the actual cause of the trouble. AMay it not be that many instances of chronic infections of the urinary tract may depend on a similar condition but that we do not recognize them because of the absence of the acute flare-up? In other words, are we correct in assuming that infections of the urinary tract are always due to hematogenous infection through the kidney, to the exclusion of contact lesions which are difficult to define ? Surely, our efforts should be directed towards the discovery of the latter, more especially as there is so little evidence that primary foci of an inflammatory kind in the alimentary tract do produce infections of the urinary tract. Let me add, that even if the infection is not by direct contact but is of hbematogenous origin, it is possible that similar lesions to those above described may still be playing a part. The adhesion of a chronic lesion, or the obstruction caused by an acute lesion of the alimentary tract or pelvic viscera, to the ureter, may be of such a nature that, although not obliterating the lumen of the latter, it may act in such a manner as to cause a dilatation of the renal pelvis and congestion of the renal cortex, and thus provide a condition of affairs amenable to the persistence or recurrence of an infection. It is not at all my intention to suggest that direct contact of the urinary passages with infective lesions of the neighbouring structures is the only channel through which these infections take place, but rather to stimulate investigations in this direction with a view to explaining some of those cases of urinary infection for which, to my mind, the explanations at present in use are inadequate.
